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Comparison of Collagen-coated Polyethylene Terephthalate
Disc Plate and Shell Vial Culture Method for
the Isolation of Chlamydophila pneumoniae
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Background: Chlamydophila pneumoniae is one of
the major respiratory infectious pathogens and can
be accurately diagnosed by cell culturing. The author
performed this study to compare the usefulness of
the collagen-coated polyethylene terephthalate (PET)
disc culture method and that of the shell vial method.
Methods: Twenty-nine sputums and 17 blood speci-
mens collected from 46 patients for C. pneumoniae
culture were inoculated into Hela-229 cell mono-
layers cultured in shell vials and polyester plates.
After incubation, they were stained using the indirect
immunofluorescent method with  genus-specific
FITC-conjugated anti-chlamydia antibody. When both
results were inconsistent, microimmunofluorescence
results were used.

Results: Hela-229 cells successfully formed mono-
layers in shell vials and collagen-coated PET plates
in all cases. Positive inclusion bodies in HelLa-229
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cells of shell vials and PET plates for C. pneumoniae
culture were similarly stained with the indirect im-
munofluorescent method. Both methods showed con-
sistent results with 20 positive and 22 negative
cases. The total agreement between the PET plate
and shell vial was excellent (91.3%, k=0.826).
Conclusion: The collagen-coated PET disc culture
method showed highly consistent results with that of
the shell vial method, and no technical differences
were experienced between the two methods.
Therefore, the author concluded that the shell vial
method could be replaced by the PET plate method
for detection of C. pneumoniae. (Korean J Clin
Microbiol 2010;13:73-78)
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Fupch chekst RIZEES} SoleE HolFal glom edo®
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T7F o Fezt Aotk Alx vk F Avk o R
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1) EA M2l A 3R] Ges 244 AF3
A48 AAAAZ $413) sucrose phosphate glutamate (SPG) =
% iAol ¥ ¥ ALslGick EDTAE AR83E Hl2
Ficoll-Histopaque 1077 (Sigma-Aldrich, St. Louis, MO, USA)el|
FHAA QAL & HAEE Felslo] SPG 7% iAol
yo] FHlslGict. 24417 ool ZAAE AAlBHA X 739l
+ $l8k 2ol ZAAE Helsle] SPG 5 iAol Ho] —70°C
Wgarell Hasaiek{13].

2) ME Wi C pneumoniaes Wosl7] S8 MEF=
HeLa-229 A|EE o] &35t} 25 cm® culture flask (Becton
Dickinson, Franklin Lakes, NJ, USA)ol|A] k=] HeLa-229 Al
F9| w5 =344 Au|Z (inverted phase-contrast micro-
scope, Olympus IM, Tokyo, Japan)2.2 &Hls}it}.

Culture flaskol] W= A ZE- trypsin 1 mLE A-gslo] 2
B & shell vial#} PET ]2 plateol] A|Z3R-G-(1.5x107/mL)
2} 47 WIAIE ol 5% COs, 37°CAA 43412 B4t wlokstod
GSAEE wHEALh A% wiAl= RPMIOY 10% fetal calf se-
num A7Fsle] uFEgit) SPGell S0]9E AAIE vortex mix-
er? 127 FEE 3 200 xgZ 1027 AAEe]slo] g4
03 mL2 wiekel W Ao REc). 22l AAE 1%
Sk shell vial¥} polyester plateE- 2,000 xgollA 1X]7F F<F A
Felgk & 54 #iA] 1 mLE Yol v 5% CO,, 37°CollA] 72
Al ZF &3t wiekslolct. vk A viAI = RPMI, 2% fetal calf

Fig. 1. (A) Shell vial and round
cover glass (12 mm). The cover-glass
is located onto the bottom of the
shell vial. (B) Collagen-coated polye-
thylene terephthalate (PET) plate
(4-well) and PET disc (15 mm). The
PET discs are located onto the
bottoms of the wells.
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serum¥} cycloheximide (1 # g/mL)E- o]8-3ll WHEATh HA A
vhel o Uiz AAE EF FHTWAR-183)E ALSsliA &
Alol] uieksict.

3) olseld U A1} BE. gl g 3 9
3 uheyo] ik 3 wiA|E M]3l 100% methanol& o]} Al
ZE 3HAZ F Chlamydia genus-specific monoclonal antibody
(Srekdizhaz Al2) 02 mLE 37ksiod 37°CellA] 4087 & A
2|31} Shell vial#t PET tl2= plateoll A 22 cover glasse}
PET diseZ 2423 7AW 53] Aleto] Sejol= Sleol] 27
%3 polyclonal rabbit anti-human IgG/FITC (DakoCytomation,
Glostrup, Denmark)E 30 #L d7}sto] 37°CollA] 4587F gh&
Aoy = gYengon LA waisich. Bl an
BUA7E & A ol glewd FEoR A

4) EH: EAEA T ML SPSS version 12.0 (SPSS Inc.,
Chicago, IL, USA)E o]&slgdct + 74 7+ A E vlue
McNemar 2802, AX&2 7Hgkes A3

2 1}
1. HeLa-229 M= HiQF 21} H|m

HeLa-229 A|E2+3E2 RE shell vial®] cover glass$} PET T
2230)|A =) 48A17F vk & T3 EpE3h ok
AZAE 7R AlEFo] T Alo] nptel] £o 70~80% &%=
o] AlxeteE A slickFig. 2).

2. C. pneumoniae Ui 241} H|

og

32
ook

R2E AL A vizTolA] A Arks gl
ol 7 AEA el shute] T 5347t 3 d Ay
(Fig. 3).

46714 = shell vial BJEZ Aol A AL 2274 2 47.8%2)
FAES HUIL, PET plateE ©]-8-3F 7 -5-ollA = 227347} <F
Ao R 478%] HAES Hol T A 7 A Eo] U
o} 7 A elA S o] UXske A= 44 20419k o4

Fig. 2. A monolayer of HelLa-229
cells with the unoccupied surface
and cell boundary and the condensed
nuclear chromatin using inverted
phase-contrast microscopy  (x400).
The HeLa-229 cells were cultivated
at 37°C with 5% CO; in shell vial
(A) and collagen-coated polyethylene
terephthalate (PET) plate (B).

Fig. 3. Positive inclusion bodies in shell vial (A) and collagen-coated polyethylene terephthalate (PET) plate (B) stained with indirect
immunofluorescent method using genus-specific FITC-conjugated anti-chlamydia antibody (*200).
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Table 1. Comparison of collagen-coated polyethylene terephthalate
(PET) plate and shell vial culture method for detection of C.
pneumoniae

Shell vial Shell vial Total
(+) )
PET plate (+) 20 2 22
PET plate (—) 2 22 24
Total 22 24 46

220, F 42012 91.3%°] UA|&S Hylon Ik 0.826%2
ol 3k X EE HERHACKTable 1). ZAMEE Z573
W, At 29734] FollA] shell vial %4> 154, PET plate %
A2 1699]0]90 3 ol 17734 FollAE shell vial A 74,
polyester plate A2 6al|2, 72+ ZAAHE F AALe] FAHES
Zpo] 7k PATHP=1.0).

A4 7F o] 23 A= shell vialol| 4] Al o] A
PET plateollA] 5491 7397} 24, shell vialollA] S4] o] A]
PET platecll Al F4Q1 797} 2013Ack. ok A5 MIF 23}
o} nlzal] B, Azt A BE IgM 1:162.8 3 £AS
Holow Fake] A5 3 - IgM 11162% ok, vh& 3 |
< IgM 1:8 mRke g 34 A& Holr)h

R
[k

Chlamydiaet= T4 A= W) 7184 Al (obligate intracellular
bacterial pathogen) 2.2, o]¢} Zro] A Yol|A] F&Es|aL 4]
e AlTE whol#f =9 HAES Sl = AlE wiokds AL
slofof ghr(14]. A& AE vl felvt FekaE A3
el 3% o) Al 5 whEa AAE ASAA Al
wjokalml Al A|EHA A7 cytopathic effect)S IHsl= o]
t}. Shell vial B2 A-52Q) A|E wieke] Wy AR
coverslipo] 501 shell vial FHol| ZA3F AETF9) wh&S
e AAE AEAT F 1T FGA S she] SUAE &
st= Aoleh. FZ A-LE]= coverslip Sk F2l & HE0]
A ol mlazgd AR A9 eHE7I7E A ¢k

A|Z ek Aolle AlZell ZAAE AHFMHok 317] wiw
of Uut AT wiekrcl A %31, 53] C pneumoniae= C.
trachomatis©ll VI3l wieksl7]7} ofgickar &) Qleh15]. &
o] Zked F-91ell Al AL 5 7] wlitell AA| Agske A
Alell Tro] AAY §le o+ AL, HA 5 B4 A v
A3kEn] o] A S571 =8 23] olde] Alduieka AA
stofok BJAE 21 = 97 wiEelch

A27HA 32 C. pneumoniae W ok-g 13l oJ] A7}
A 253 e) Kuot Grayston[15]< DEAE-dextran®. 2 #1]2]
3l HeLa-229 A|EE o] &#l wiek %2 37°C7} ofd 35°Co|

33, AAEE]9} cycloheximide”} EE viA]E A8-3}o]
28-S Z7HF 2™, Maass 516]2 human line (HL) A&
erum-free medias AH&-3ll w3l B-YA| 71 S7hel=
W3}l o, Pruckler S{17]2 Tjhie S{18]S wHF A
E2la 37 YAEE sl AIE A Z ) Kazuyama
[19]9] edrollA & trypsino|t} EDTAZ ZX 2]k HL A|Zol|
BolAl7} 2748191 AL, Roblin ${20]1% Kim S{13] chekst
A|EF F HEp-2 A7} 7H S8 g s Eolvka 2y
sloick. obA7A] ok o] 4 ¢kar EFEIhE vk v
= 9+ AAo| A HEp-2 AlFE HL AEE- fetal calf serum
o EYH WA vl £ AAS AF, ALS s
cycloheximide”} EH #iA| 2 5% CO,, 35°CollA] ket o}
- genus-specific monoclonal antibody® °3Aslo] F=3F =
species-specific monoclonal antibody® 3434 31s}=] 23]
Aluledg 3% HAaslar dek11].

B A A = C preumoniae 73%S $13H shell vial?} PET
plateE o]-&3ll AlZ wiFH S AABIEvl, HeLa-229 A5
48] 7F vlloE 2 shell vial9] cover glass$} PET plate®] PET U
2221 9101 70~50%2] AEERZo] BHTIASS HAE 5 9]
R, FAEY T AEA Hell shte] T2 w3A7E 9 o
Azl Ay BAHNAE 47.8%FE FL FAES Ve
3L, AA| 91.3%9] 98k At S5 Hdek 3k ok
AA A platet discE THE BlolE 7] ofg]go] glo]
shell vial& THAI8]A] PET plateE AFEslol® £5 7o 3t
ek it Chlamydia WFRAA 2E] 74471 8L 735 well
7H] 253 WAE 18l plate FeE el shell vialZt o] s}
A AL F e 717 ] Rl Zleg Az

P\l MR EEERI23]00 el AR ol H34d o
L ol A4} A8l & 173 S AR 2] £7]
Agai7t 293¥ 3 A4 A7be] Ao1E) 73} ek 744
of] 25d0] JilEle A5 A3 4671419 AzpikE v| s
R, R AAle euA Wi B AS5s AL oF
F97] wiiolzl AZEe) mek Hw A Sgd NS $e
Chlamydia genus-specific monoclonal antibody S AH&3}97]
ultol] H]5ol&el wkex meEjsllok SR, C. preumo-
niae-specific monoclonal antibodyE A8}y F71 kel ZA}
5 AR Fsledek. A4 Ayt D5k 46l F shell vialell
A] kA o|m A PET plateol] A 4321 2619} shell vialollA 84
o] A PET plateol|A] AIQl 1dl= EF MIF Z37} IgM
11622 kA 275 B+=T o] F PET plateol|4] 24S &
Q1 2odJoll A= 4-well plate AH&-C2 & ZAeL 3 At
7] S18H shell vialel HAAE o 2o B3t 5 AAsls7] of
oll 79 &4o] Holx FAHo® vehd ¢ s AR
ZF2x5lt}. Shell vialollA S4o|HA] PET plateol|A] kA<l o
£ 1dl= MIF Z37} IgM negative, 1gG 1:328 24 &74S
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SGA A B2 A P o] Yol P AR
A = gigich ALg S Sl 3157 &
IgG 4 ZAE AABAY Aol F501% wEE
3l 914, PCR A4S 3742 Afelolo} & Aoz wele)
[11,12].

2 QT A4} A 22 2w A sk Al
sdo] ATt 101 o142 C. preumoniae WF ZAA 7349 &
uleto Z shell vial?} PET plate?t 22lsly 5L HAA =71
I o AAE7) | Az} vl aell= A FEl7t P A
o A7kt ek 590 ol49] 70 w71 Zbel sl A
o] A9 717k0] ok ol¥] 24 A} 27 AAS Al
A Fsldedl ololl thek Kato] o3t 7oz A7hslck PET
plateE ©] 83t C. preumoniae M2 shell vialZ} v] 53 77}
5 2ol o g AN A 7hssiekal o AZIck PET o
23w AZ] AT 5ol FYsle] AEFE wigsle] o
225 v BE BB 5 Y, A o A AR
9012 WAL oRLIek Giemsa oIt L0
AL Aol AlE = 95 Zlolet. T3t C preumoniae
oh 3wl 2ol 3H8Al A AL, MIF A 913
ol 3, A& 47153 9= Chlamydiae FISH (fluorescence
in situ hybridization) ZAAH26]9 % o] &3 4= & Ao g 7|t
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